Nitrated fatty acids are derived from NO- and NO~2~^−^-dependent redox reactions with unsaturated fatty acids, including nitro-oleic acid (OA-NO2) and nitro-linoleic acid (LNO2)[@b1]. These fatty acids are involved in multiple signaling pathways, acting as anti-inflammatory signaling mediators. As a potent ligand of peroxisome proliferator-activated receptor-γ (PPARγ), they exert signaling effects via either PPARγ-dependent or PPARγ-independent mechanisms[@b2]. Nitrated fatty acids suppress proinflammatory reactions by inhibiting nuclear factor κB (NFκB)-dependent gene expression and suppressing the proinflammatory signal transducer and activator of transcription-1 (STAT-1)[@b3][@b4]. For example, nitrated fatty acids inhibit lipopolysaccharide (LPS)-induced inflammatory cytokines (IL-6, TNFα and MCP-1) in RAW264.7 macrophages[@b4]. Additionally, nitrated fatty acids upregulate pulmonary epithelial heme oxygenase-1 (HO-1) expression, mediated by the mitogen-activated protein kinase (MAPK) signaling pathway, and induce heat shock factor- and nuclear factor-erythroid 2-related factor 2/Kelch-like ECH-associating protein 1 (Keap1/Nrf2)-dependent phase II gene expression[@b5][@b6]. In addition, nitrated fatty acids regulate enzyme function, cell signaling and protein trafficking via reversible post-translational protein modification[@b7][@b8][@b9].

Nitrated fatty acids are found in the plasma, red cells and urine of healthy humans, and they can inhibit the neointimal hyperplasia induced by arterial injury and angiotensin II--induced hypertension[@b10][@b11][@b12]. In addition, it has been demonstrated that the nitro--fatty acids reduce atherosclerosis in apolipoprotein E--deficient mice[@b13].

Lipoprotein-associated phospholipase A2 (Lp-PLA2), also known as platelet-activating factor acetylhydrolase (PAF-AH), is a unique member of the phospholipase A2 superfamily. Previous clinical and epidemiological studies have shown that Lp-PLA2 acts as a biomarker of cardiovascular risk due to its correlation with coronary disease and stroke[@b14][@b15]. Lp-PLA2 hydrolyzes oxidized phospholipids in oxLDL as a result of the generation of two key types of proinflammatory mediators: lysophosphatidylcholines (lysoPCs) and oxidized non-esterified fatty acids (oxNEFAs), both of which are thought to play roles in atherogenesis. For example, lysoPCs can generate reactive oxygen species (ROS) and upregulate the expression of proinflammatory cytokines and adhesion molecules[@b16][@b17][@b18]. The regulation of Lp-PLA2 is important in the development of atherosclerosis. However, no previous study has examined whether the nitrated fatty acid OA-NO2 has an effect on the expression of Lp-PLA2.

Herein, we investigated the effect of OA-NO2 on the expression of Lp-PLA2 in THP-1 cells. As a coronary heart disease (CHD) biomarker, a considerable amount of evidence supports the idea that Lp-PLA2 plays an important role in atherogenesis and development. Inhibition of Lp-PLA2 will thus help to ameliorate atherosclerosis. Therefore, the roles of Lp-PLA2 in the inflammatory response and in SOD activity regulated by OA-NO2 were also assessed.

Results
=======

OA-NO2 downregulates Lp-PLA2 expression
---------------------------------------

To determine whether OA-NO2 regulates Lp-PLA2 expression, THP-1 cells were stimulated with 0.05 μM PMA following OA-NO2 treatment[@b8], through which monocytes were transformed into macrophages. Lp-PLA2 mRNA expression was examined at 4 h, 12 h and 24 h after cell activation via quantitative real-time PCR. As shown in [Figures 1A and 1C](#f1){ref-type="fig"}, Lp-PLA2 mRNA expression was increased at 12 h and 24 h after induction by PMA. OA-NO2 suppressed Lp-PLA2 transcription compared with PMA induction, and the suppression of Lp-PLA2 by OA-NO2 was both dose- and time-dependent. However, no change in the basal level of Lp-PLA2 mRNA was observed in the absence of cell differentiation induced by PMA. However, native OA had no effect on Lp-PLA2 expression ([Supplementary figure S1](#s1){ref-type="supplementary-material"}). The regulation of Lp-PLA2 by OA-NO2 in protein showed the same effect as above in mRNA ([Figure 1B](#f1){ref-type="fig"}). These results suggested that OA-NO2 inhibited the expression of Lp-PLA2 in THP-1 upon stimulation by PMA. The regulation of Lp-PLA2 by OA-NO2 was also evaluated in HUVECs, and it showed the same effect as in THP-1 ([Supplementary figure S2](#s1){ref-type="supplementary-material"}).

Hypertriglyceridemia has recently come to be considered an independent risk factor for CHD, and human apo CIII-transgenic (apo CIII TG) pigs have been generated by our group as an animal model for studying hypertriglyceridemia[@b19]. Significantly higher Lp-PLA2 expression was observed in the apo CIII TG pigs than in wild-type (WT) pigs (unpublished). To identify the effect of OA-NO2 with respect to Lp-PLA2 downregulation, peripheral blood mononuclear cells isolated from the apo CIII TG pigs and the WT pigs were treated with OA-NO2 at different concentrations, showing that Lp-PLA2 was markedly suppressed in a dose-dependent manner in apo CIII TG pigs ([Figure 1D](#f1){ref-type="fig"}), but it had no effect on the WT pigs ([Supplementary figure S3](#s1){ref-type="supplementary-material"}). It might be concluded that OA-NO2 could inhibit the expression of endogenous PLA2G7 activated by exogenous Apo CIII, but have no significant effect on the basic expression of endogenous PLA2G7 without activation by Apo CIII. These results suggested that OA-NO2 downregulated the expression of Lp-PLA2 both in THP-1-derived macrophages and in apo CIII TG pigs\' peripheral blood mononuclear cells.

The cell viability affected by the addition of OA-NO2 and OA have been detected by a Cell Counting Kit-8 (CCK-8, Dojindo, Japan) assay. OA-NO2 inhibits cell proliferation in dose-dependent manner, while OA have no effect on the cell proliferation ([Supplementary figure S4](#s1){ref-type="supplementary-material"}).

OA-NO2 downregulates Lp-PLA2 via an NO-independent mechanism
------------------------------------------------------------

To investigate whether OA-NO2, as an NO donor, regulates Lp-PLA2 in a manner that is dependent on NO release, THP-1 cells were pretreated with carboxy-PTIO (an NO scavenger) and sodium nitroprusside (SNP, a nitric oxide donor) for 1 h prior to PMA stimulation. As shown in [Figures 2A and B](#f2){ref-type="fig"}, carboxy-PTIO had no effect on Lp-PLA2 expression under either basal or downregulated levels of OA-NO2 treatment. However, SNP upregulated Lp-PLA2 transcription, contrary to the results observed under OA-NO2 treatment, and carboxy-PTIO decreased the effect of SNP on Lp-PLA2 transcription. OA-NO2 also could inhibit the upregulation of PLA2G7 mediated by SNP ([Figure 2C](#f2){ref-type="fig"}). These results demonstrated that the regulation of Lp-PLA2 expression by OA-NO2 was independent of nitric oxide release.

OA-NO2 downregulates Lp-PLA2 via a PPARγ-independent mechanism
--------------------------------------------------------------

As a potent ligand of PPARγ, OA-NO2 exerts signaling effects via both PPARγ-dependent and PPARγ-independent mechanisms[@b2]. To address whether the regulation of Lp-PLA2 expression by OA-NO2 is PPARγ-dependent, THP-1 cells were treated with Rosiglitazone and GW9662, which are a known PPARγ ligand and PPARγ inhibitor, respectively, as previously described. With an increase in the concentration of Rosiglitazone, Lp-PLA2 transcription showed the opposite tendency of that induced by OA-NO2 treatment. In contrast, GW9662 showed no effect on the regulation of Lp-PLA2 expression by OA-NO2 in terms of either mRNA or protein levels ([Figure 3B and 3C](#f3){ref-type="fig"}), which suggested that the inhibition of PPARγ was not involved in the regulation of Lp-PLA2. These results suggested that downregulation of Lp-PLA2 expression by OA-NO2 occurred via a PPARγ-independent mechanism.

OA-NO2 downregulates Lp-PLA2 via the p42/p44 MAPK pathway
---------------------------------------------------------

The MAPK signaling pathway was examined as possible mechanism of the regulation of Lp-PLA2 expression by OA-NO2. Inhibition of the phosphorylation of p42/p44 MAPK using PD98059 suppressed the expression of Lp-PLA2 in a manner similar to that of OA-NO2, and OA-NO2 also inhibited the phosphorylation of p42/p44 MAPK ([Figure 4A and 4B](#f4){ref-type="fig"}). These results demonstrated that the downregulation of Lp-PLA2 expression by OA-NO2 occurred via the p42/p44 MAPK pathway.

OA-NO2 downregulates Lp-PLA2 via the NFκB pathway
-------------------------------------------------

The NFκB signaling pathway was also examined as possible mechanism of the regulation of Lp-PLA2 expression by OA-NO2. Inhibition of the phosphorylation of p65 NFκB using PDTC suppressed the expression of Lp-PLA2 in a manner similar to that of OA-NO2, and OA-NO2 also inhibited the phosphorylation of p65 NFκB ([Figure 5A and 5B](#f5){ref-type="fig"}). Furthermore, lipopolysaccharide (LPS), which has been shown to induce NFκB-dependent gene expression in macrophages[@b20], upregulated the expression of Lp-PLA2 via phosphorylation of NFκB, and this effect was abolished by OA-NO2 treatment ([Figure 5A and 5B](#f5){ref-type="fig"}). These results demonstrated that the downregulation of Lp-PLA2 expression by OA-NO2 occurred via the NFκB pathway. As is shown in [Figure 5B](#f5){ref-type="fig"}, OA-NO2 didn\'t inhibit the phosphorylation of p65 NFκB significantly in the presence of LPS, but it strongly reduced the expression of Lp-PLA2 protein. These results may suggested that there were other pathways involving in the regulation of Lp-PLA2 except for the p65 NFκB. OA-NO2 may downregulate PLA2G7 expression partially through reducing the phosphor-p65 NFκB.

To determine whether OANO2 inhibit the activity of NFκB, the NFκB/DNA binding activity was measured by electrophoretic mobility shift assay (EMSA). As shown in [Figure 5C](#f5){ref-type="fig"}, OA-NO2 could reduce the NFκB/DNA binding activity significantly. It could be concluded that OA-NO2 downregulated the expression of Lp-PLA2 through inhibiting the p65 NFκB pathway.

The regulation of the classical NFκB pathway by OA-NO2 has also been investigated by assessing the degradation of IκBα. PDTC increased the IκBα expression and LPS decreased the IκBα expression compare with PMA treatment, but OA-NO2 inhibited the expression of IκBα significantly ([Supplementary figure S5](#s1){ref-type="supplementary-material"}). These results suggested that PDTC and LPS might regulate the expression of PLA2G7 through the IκB-NFκB pathway and the inhibition of phosphor-p65 by OA-NO2 might not through the classical NFκB pathway. As it is reported before, the electrophilic nature of OA-NO2 could result in nitroalkylation of p65 protein in macrophages, and represse NFκB-dependent target gene expression[@b3]. The reduction of phosphor-p65 NFκB by OA-NO2 may have a relationship with the nitroalkylation of p65.

The regulation of inflammatory cytokines and SOD by OA-NO2 are associated with the reduction of Lp-PLA2
-------------------------------------------------------------------------------------------------------

To evaluate whether the anti-inflammatory effect of nitrated fatty acids is related to the regulation of Lp-PLA2, we pretreated THP-1 cells with either 5 μM OA-NO2 or 75 μM 1-linoleoyl glycerol (1-LG, Lp-PLA2 inhibitor) for 1 h prior to stimulation with 0.05 μM PMA and 1 μg/ml LPS. Following stimulation with PMA and LPS for 24 h, the levels of 3 different inflammatory cytokines in the media were measured. As shown in [Figure 6A, 6B and 6C](#f6){ref-type="fig"}, LPS stimulated the release of inflammatory cytokines, and OA-NO2 suppressed the LPS-induced production of the cytokines IL-6, MCP-1 and TNFα. The Lp-PLA2 inhibitor 1-LG also suppressed the LPS-induced production of inflammatory cytokines, indicating that downregulation of Lp-PLA2 reduced the release of proinflammatory cytokines. Therefore, these results suggested that OA-NO2 might suppress the release of inflammatory cytokines partially through downregulating the expression of Lp-PLA2.

Both inflammation and ROS play important roles in the development of atherosclerosis. As an inflammatory regulator, OA-NO2 can suppress the generation of ROS[@b21]. To characterize the relationship between Lp-PLA2 and SOD, we treated macrophages induced from THP-1 cells with shRNA-Lp-PLA2 and an Lp-PLA2 overexpression plasmid and then quantified the SOD activity in those cells. The mRNA and protein expression of Lp-PLA2 was downregulated by shRNA-Lp-PLA2, and the activity of Lp-PLA2 in the medium of cells overexpressing Lp-PLA2 was much higher than in the control medium ([Figure 6E, 6F and 6H](#f6){ref-type="fig"}). Furthermore, SOD activity was increased in shRNA-Lp-PLA2-transfected cells and decreased in Lp-PLA2-treated cells ([Figure 6D and 6G](#f6){ref-type="fig"}). We concluded that Lp-PLA2 repressed the activity of SOD in macrophages, whereas OA-NO2 increased the SOD activity in a dose-dependent manner ([Figure 6D and 6G](#f6){ref-type="fig"}). OA-NO2 could upregulate the activity of SOD through downregulating the expression of Lp-PLA2. In summary, the regulation of inflammatory cytokines and SOD by OA-NO2 was associated with the reduction of Lp-PLA2.

Discussion
==========

Due to its correlation with coronary disease and stroke, Lp-PLA2 is considered a cardiovascular risk marker[@b14][@b15]. OA-NO2, a nitrated fatty acid, has been reported to have relevant biological effects on the vasculature and can be used as a therapeutic tool to investigate vascular and cardiac tissue damage in cardiovascular models of disease[@b10][@b21][@b22]. In the present study, we examined the potential regulatory relationship between OA-NO2 and the expression of Lp-PLA2 and explored possible pathways underlying this relationship. We found the first evidence that OA-NO2 could downregulate Lp-PLA2 expression in macrophages. Our results may provide a new perspective on the treatment of coronary disease and stroke.

Nitrated fatty acids are formed via NO-dependent oxidative reactions[@b23]. These fatty acids act not only as NO reservoirs but also as endogenous donors of NO that can upregulate the expression and activity of endothelial NO synthase to increase NO levels[@b22][@b24][@b25][@b26]. NO has been applied as a medicine for the treatment of cardiovascular conditions based on its modulation of angiogenesis and its protective role in the vasculature[@b27]. Peroxisome proliferator-activated receptors (PPARs) are a series of nuclear receptors involved in a multitude of physiological processes, such as anti-inflammatory effects in several cell types, including smooth muscle cells[@b28][@b29]. Moreover, PPARγ-regulated gene products play critical modulatory roles in cardiovascular disease[@b30]. As a potent ligand of PPARγ, OA-NO2 exerts signaling effects via both PPARγ-dependent and PPARγ-independent mechanisms[@b2]. It seems likely that OA-NO2 might regulate Lp-PLA2 expression via PPARγ activation and NO formation. However, our results suggested that OA-NO2 regulated Lp-PLA2 expression via PPARγ- and NO-independent mechanisms. The mechanism of the regulation of Lp-PLA2 was observed to be similar to that of the PPARγ-independent inhibitory effects of OA-NO2 on cytokine production and inflammation[@b2]. This result is consistent with a recent report that OA-NO2 inhibits the LPS-induced secretion of proinflammatory cytokines in macrophages, independent of nitric oxide formation and PPARγ activation[@b3].

In addition to PPARγ activation, OA-NO2 is involved in multiple other signaling pathways, such as the NFκB, STAT-1, MAPK and Keap1/Nrf2 pathways[@b2][@b3][@b4][@b5][@b6]. The NFκB pathway is an essential signaling pathway involved in conveying inflammatory signals. Nitrated fatty acids can suppress the expression of NFκB-dependent target genes, including inflammatory cytokine-related genes, by inhibiting the alkylation of the p65 NFκB protein to inhibit its DNA-binding activity[@b3]. The MAPK family is an important mediator of signal transduction and can be activated by many different stimuli. Therefore, both the NFκB and MAPK pathways are potentially related to the regulation of Lp-PLA2 by OA-NO2. This possibility led us to investigate whether the NFκB and MAPK pathways were involved in the downregulation of Lp-PLA2. Our findings suggested that the NFκB and p42/p44 MAPK pathways did indeed play significant roles in the regulation of Lp-PLA2 expression.

Atherosclerosis is characterized by a chronic state of vascular oxidative stress and inflammation[@b31]. Oxidative stress is associated with the formation of lipid oxidation products, which increase vascular inflammation, and it is thought to play a key role in the development of atherosclerosis[@b32]. Inhibition of oxidative stress and inflammation is important for the prevention and treatment of atherosclerosis. Lp-PLA2, as a biomarker of CHD, might exert regulatory effects related to anti-atherogenesis that are induced by OA-NO2, and our results indeed showed that the downregulation of Lp-PLA2 induced by OA-NO2 suppressed the release of inflammatory cytokines and increased the activity of SOD, confirming the potential for a protective role of OA-NO2 in cardiovascular contexts.

In humans, Lp-PLA2 is expressed mainly by macrophages and is being evaluated as a potential therapeutic target in coronary heart disease (CHD)[@b33], for which it is currently in phase III clinical trials. Research addressing the regulatory mechanism between OA-NO2 and Lp-PLA2 in human macrophages might provide insight related to the treatment of atherosclerosis. However, the correlation between the endogenous OA-NO2 and Lp-PLA2 in coronary disease and stroke remains unknown and requires further clinical investigation.

In summary, our data demonstrate that OA-NO2 inhibits Lp-PLA2 expression in macrophages, and this inhibition is associated with the reduction of inflammatory cytokines and the increase of SOD activity. Therefore, OA-NO2 might exert a vascular-protective effect partially mediated by Lp-PLA2 inhibition.

Methods
=======

OA-NO2 (9-Nitrooleate and 10-Nitrooleate), oleic acid and 1-linoleoyl glycerol were purchased from the Cayman Chemical Company Inc., USA. Antibodies against p42/p44, phosphorylated-p42/p44, p65 and phosphorylated-p65 were obtained from Cell Signaling Technology Inc., USA. PPARγ and β-actin antibodies were purchased from Proteintech Group Inc., China. An Lp-PLA2 antibody was purchased from Bioss Inc., China. GW9662 and Rosiglitazone were obtained from Sigma-Aldrich Inc., USA. All other reagents, unless otherwise specified, were purchased from Beyotime Inc., China.

Cell culture
------------

THP-1 cells were maintained in RPMI1640 medium supplemented with 10% fetal bovine serum (Hyclone) at 37°C in a humidified atmosphere with 5% CO~2~. Prior to the experiments, the medium was changed to medium containing 0.5% serum for 16 h. Then, the cells were treated with the specified drugs diluted in 0.5% serum-containing RPMI1640 medium. Every treatment was performed in triplicate.

Peripheral blood mononuclear cells isolation
--------------------------------------------

Blood was collected from pigs using anticoagulant EDTA tubes, and macrophages were isolated from the whole blood with Histopaque (SIGMA Inc., USA) according to the manufacturer\'s instructions.

Quantitative real-time PCR
--------------------------

THP-1 cells (85% confluent) were pretreated with the specified drugs for 1 h prior to stimulation with 0.05 μM PMA for 12 h. Then, the cells were harvested for RNA extraction[@b8]. Total RNA was isolated from cultured cells using TRIzol-A^+^ reagent (Tiangen Inc., China) according to the manufacturer\'s instructions. First-strand cDNAs were synthesized from 1 μg of total RNA using a BioRT cDNA first stand synthesis kit (Bioer Inc., China), and the samples were analyzed with a Bioeasy SYBR green I real-time PCR kit (Bioer Inc., China) with gene expression primers for Lp-PLA2 and GAPDH (a housekeeping gene). The sequences of the primers were 5′-TAATGATCGCCTTGACACCCT -3′ (forward) and 5′-TACAGCAGCAACTATAAACCC -3′ (reverse) for Lp-PLA2 and 5′-ACCACAGTCCATGCCATCAC-3′ (forward) and 5′-TCCACCACCCTGTTGCTGTA-3′ (reverse) for GAPDH.

Western blot analysis
---------------------

Cells treated under different experimental conditions were washed twice with PBS and lysed in lysis buffer for Western and IP analyses (Beyotime Inc., China) with 1 mM PMSF and a phosphatase inhibitor for 30 min on ice, followed by centrifugation. The obtained protein concentrations were quantified using the Enhanced BCA protein assay kit (Beyotime Inc., China). Equal amounts of protein were fractionated via 12% SDS--PAGE and then transferred to a nitrocellulose membrane, blocked with 5% (wt/vol) nonfat milk in TBST (50 mM Tris, PH 7.5, 250 mM NaCl, 0.2% Tween 20) and probed with antibodies overnight at 4°C. Next, the membranes were washed in TBST three times and exposed to the appropriate secondary antibodies for 1 h at room temperature. Immunoreactive bands were visualized using BeyoECL Plus (Beyotime Inc., China) according to the manufacturer\'s instructions.

Detection of PAF-AH and SOD activity
------------------------------------

The PAF-AH levels in the culture media were measured with a PAF Acetylhydrolase Kit (Cayman Inc., USA) following the manufacturer\'s instructions. The SOD levels in the cells were quantified with a Total Superoxide Dismutase Assay Kit with WST-1 (Beyotime Inc., China) according to the manufacturer\'s instructions.

Electrophoretic mobility shift assay
------------------------------------

Nuclear proteins were prepared from THP-1 cells using Nuclear and cytoplasmic protein extraction kit (Beyotime Inc., China) as the manufacturer\'s instructions described. Nuclear proteins (3 μg) were incubated with biotin-labeled and un-labeled NFκB consensus oligonucleotide (5′-AGTTGAGGGGACTTTCCCAGG-3′) which were purchased from Beyotime Institute of Biotechnology. The reaction mixture was separated in 6.5% nondenaturing polyacrylamide gel, and then exposed to the streptavidin-HRP conjugate. Immunoreactive bands were visualized using BeyoECL Plus (Beyotime Inc., China) according to the manufacturer\'s instructions.

Quantification of proinflammatory cytokines
-------------------------------------------

The levels of proinflammatory cytokines in the culture media were measured with a Human IL-6 ELISA Kit, a Human TNFα ELISA Kit and a Human MCP-1 ELISA Kit (Boster Inc., China), following the manufacturer\'s instructions.

Statistical analysis
--------------------

The results are expressed as the mean ± SEM throughout the paper. The data were analyzed using an unpaired two-tailed Student\'s t-test unless otherwise specified. P \< 0.05 was considered to be statistically significant.
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![OA-NO2 downregulates Lp-PLA2 expression.\
THP-1 cells were incubated with OA-NO2 and OA at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM). (A), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 12 h. (B), The Lp-PLA2 protein expression levels were determined after stimulation with PMA for 24 h. (C), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 4 h, 12 h and 24 h. (D), Peripheral blood mononuclear cells isolated from ApoC III TG pigs were incubated with OA-NO2 at the indicated concentrations for 12 h, and the relative Lp-PLA2 mRNA expression levels were then determined. All data are presented as the mean ± SEM (n = 3); \*P \< 0.05, \*\*P \< 0.005 compared with PMA treatment based on analysis of variance.](srep04905-f1){#f1}

![The OA-NO2-induced downregulation of lp-PLA2 occurs via an NO-independent mechanism.\
THP-1 cells were incubated with OA-NO2, SNP and PTIO at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM). (A and C), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 12 h. (B), The Lp-PLA2 protein expression levels were determined after stimulation with PMA for 24 h.](srep04905-f2){#f2}

![The OA-NO2-induced downregulation of lp-PLA2 occurs via a PPARγ-independent mechanism.\
THP-1 cells were incubated with OA-NO2, Rosiglitazone and GW9662 at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM). (A and C), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 12 h. (B), The activation of PPARγ and Lp-PLA2 protein expression levels were determined after stimulation with PMA for 24 h.](srep04905-f3){#f3}

![OA-NO2 downregulates Lp-PLA2 expression via the p42/p44 MAPK pathway.\
THP-1 cells were incubated with OA-NO2 and PD98059 at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM). (A), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 12 h. (B), The phosphorylation of p42/p44 MAPK and the Lp-PLA2 protein expression levels were determined after stimulation with PMA for 24 h.](srep04905-f4){#f4}

![OA-NO2 downregulates Lp-PLA2 expression via the p65 NFκB pathway.\
THP-1 cells were incubated with OA-NO2, PDTC and LPS at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM). (A), The relative Lp-PLA2 mRNA expression levels were determined after stimulation with PMA for 12 h. (B), The phosphorylation of p65 NFκB and the Lp-PLA2 protein expression levels were determined after stimulation with PMA for 24 h. (C), the NFκB/DNA binding activity was measured by EMSA.](srep04905-f5){#f5}

![OA-NO2 downregulates Lp-PLA2 expression and is associated with the reduction of proinflammatory cytokines and ROS.\
(A--C), THP-1 cells were incubated with OA-NO2 and 1-LG at the indicated concentrations for 1 h and then stimulated with PMA (0.05 μM) and LPS (1 μg/ml) for 24 h. The release of proinflammatory cytokines (IL6, MCP-1 and TNFα) into the medium was determined by ELISA. (D), Both shRNA-Lp-PLA2 and a negative shRNA control were transfected into THP-1 cells for 24 h prior to stimulation with 0.05 μM PMA for another 24 h. (E and F), The down-regulation of the expression of Lp-PLA2 by shRNA. (G), An Lp-PLA2 overexpression plasmid and pcDNA3.1 plasmid were transfected into 293T cells for 24 h, and the medium were used to treat THP-1 cells together with PMA. Then, SOD activity was determined. (H), The PAF-AH activity in the medium of the transfected 293T cells.](srep04905-f6){#f6}
